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(57) Abstract 

Skin care compositions and methods are pro- 
vided for improving the appearance of skin affected by 
aging, photodamage and/or oxidative stress. Specifi- 
cally adhesive materials containing cosmetically ac- 
tive ingredients, e.g., one or more antioxidants such 
as Vitamins A, C and/or E, or moisturizers are ap- 
plied to target areas including the frowline area of the 
forehead, the front of the neck, the crows-feet area 
near the eyes, the upper lip and the nasolabial area. 
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SKIN CARE COMPOSITIONS AND METHODS 



Field of the Invention 

This invention relates to skin care compositions and methods for the improvement of the 
appearance of aging skin, in particular, to the improvement of wrinkling skin in target areas 
5 including but not limited to the areas outside and under the eyes, in the nasolabial area, the upper 
lip, the forehead, the neck and the hands. 

BackarounH nf the Invention 

People in general are very concerned with maintaining youthful and attractive appearances. 
As populations age, it is anticipated there will be increasing markets for skin care products which 

10 can improve the appearance of aging skin and/or maintain attractive skin qualities. Treatments 
designed to prolong or promote youthful appearance include topical applications of cosmetic 
preparations, lotions and moisturizer, electrical stimulation, collagen injections and cosmetic surgery. 

With aging, prolonged or repeated exposure to ultraviolet radiation and/or oxidative stress, 
the skin of the face often shows signs of damage resulting from such exposure. Aging or other 

1 5 damage to skin may be recognized by effects including wrinkling, yellowing, laxing, lines, spots, 
mottling and a leathery or dry appearance. At the histological level, skin damage, e.g., from 
photoaging, may be reflected in tangled, thickened, abnormal elastic fibers, decreased collagen and 
increased.glycosaminoglycan content (Tanaka et al. (1993) Arch. Dermatol. Res. 2M:352-355). 
The aging process results in thinning and deterioration of the skin. There is a reduction in cells and 

20 in blood supply, and a flattening in the junction between the dermis and epidermis. 

Ascorbic acid (Vitamin C), Vitamin A. tocopherol (Vitamin E) and B-carotene, which can at 
least in part be functionally characterized as antioxidants, are essential to the maintenance of a 
healthy and attractive skin appearance in humans. Vitamin K is also beneficial to maintaining 
attractive skin. Generally, these nutrients are obtained in the diet and/or in nutritional supplements. 

25 Other cosmetically beneficial components can be applied to, -cally for improving skin appearance 
and quality; such components include moisturizers, including but not limited to polysaccharides and 
marine extracts. 

The aforementioned antioxidants help to prevent damage to skin and/or body organs 
resulting from poor nutriti n. physiological processes and exposure to environmental pollutants, 
30 certain drugs, alcohol.and u.traviolet (UV) radiation. Normal physiological processes, includ.ng 
aging, and exposure to deleterious agents can lead to the generation of free oxygen radicals, a 
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improve the hydration of the skin, and insufficiently hydrated skin is characterized by lines at 
relatively closer distance than in normal skin, irregular texture and a "scruffy" appearance. 

It has been reported that only about 20-40% of oral vitamin E is absorbed, and it is not 
known what fraction of the absorbed vitamin E is available to the skin. Topically applied vitamin 
5 E, either in the alcohol or the acetate form, can be absorbed through the skin. When combined with 
ascorbyl palmitate which acts as an oxygen scavenger, tocopherol is particularly effective as an 
antioxidant to extend the shelf-life of natural products formulations such as perfumes, vitamins and 
herbal extracts. 

fi-carotene within physiologically advantageous levels is also essential for skin development. 

10 An excess of B-carotene inhibits the keratinization of epithelial tissue, and a deficiency results in 
acne-like blackheads. B-carotene also acts to improve the skin's water barrier properties, and 
therefore B-carotene can be useful in treating seasonal and/or environmental problems (heat, 
dryness, air pollution). Provision of B-carotene to the skin will increase the amount of Vitamin A 
within the skin, and thereby impart beneficial effects on appearance of skin. 

! 5 Other cosmetically active compositions, when topically applied to the skin, include marine 

extracts and moisturizers, for example, hyaluronic acid. Marine extracts, for example, those 
prepared from seaweed, are rich in minerals, amino acids, vitamins, and polysaccharides which are 
believed to function as moisturizing agents. Additional embodiments of a skin care patch can 
increase the oxygen supply to the skin, for example, using oxygen-loaded fluorocarbon compounds 

20 (as disclosed in WO 94/00109, WO 94/00098, for example), within the patch. Further embodiments 
include patches comprising cosmetically effective amounts of an active ingredient such as 
lysophosphatidic acid, an o-hydroxyacid and N-acetyl cysteine. 

Transdermal delivery of pharmaceutical compositions is well known. Such well-known 
pharmaceutical compositions include scopolamine for treatment of motion sickness, estrogen 

25 replacement therapy and nicotine for assistance in breaking tobacco habits. The present invention 
is believed to be the first application of transdermal delivery systems for skin care and the 
improvement of the appearance of aging, photodamaged or oxidatively stressed skin, especially for 
the improvement of the appearance of wrinkled skin. 
Brief Description of th e Drawings 

30 Fig. 1 is a sketch of a typical aging human face with wrinkles under and in the outside 

corners of the eyes, the forehead, upper lip, the area from the outside bottom edges of the nose 
to the outside corners of the mouth (the nasolabial fold area) and the neck. 

Fig. 2 illustrates a human face with the transdermal delivery device for application of 
cosmetically active compositions in place on the forehead. 

35 Fi g. 3 illustrates a human face with a pair of the transdermal delivery devices for application 

of cosmetically active compositions in place in the nasolabial fold area. 



nwcrmnirv *-wn qpiahqoai i 



PCT/US95/14682 



Fig, 4 n.ustrates a human face with the transdermal delivery device for application of 
cosmet.cal.y active compositions in place on the nasolabial fold area upper lip 

of cosmet.ca.ly active compositions in place at the outer corners of the eyes 

active compositions in place on the neck. 

Fig. 7A-7B illustrates a human hand with the transdermal delivery device (cross-hatched) 
forapp.cat.onof cosmetically active compositions in olaceonthe back of the hand, with extensions 
on the backs of the fingers and thumb in Figure 7A and without finger extensions in Figure 78 
Summary of the lnv ? n|» ? r> 

It is an object of thl. Invention to provide cosmetic compositions and method. , 0 r improving 
the appetence of aging , ki „ or akin damaged by overexpose » oxidative stress, sunlight o, 
Ui.av.o^ „gh, .„d ,„. , ik .. w, th &Mtmem , „, ^ ^ ^ ° <" 

less epperen, oth* outward indicetion. „, aging, photodamage o, oxidative a,, ess ,o th. skin 
such as mottling. ,„,„.„, spots , „, ,.„„,„„,,, ^ ^ ^ ^ 

method of thia invention is ,h. percuteneoua tor intradermal, deliver ,„ ,he .kin of cosmebcally 
active compositions Including antioxidants, fo, example, .acerbic acid, vitemin A. vitamin E 8. 

Z7.°' ,hW • 0, • Vl " ' ,,8nSder ™' °«»' * ««v. 

,n«,.d,.m. wh,ch can be incorporated into a transdermal to, intraderme,, delivery device for 

sust.™ .pp,,c.,,on,o,h..kin include moisturizer, .e.g. hyaiuronic ecid, and marine extract, from 

kelp end/or algae, assentiel fatty acids, collagen and lipide. 

Preferably. ,he antioxidant i. Vitamin c. „om 60 ,. ,000 mg per square Inch in an adhesive 

ma,™. More preferably ascorbic acid is formuieted with . cosmeticeily acceptable sel, of ascorbic 
ec,d ,n proportion, auch tha, the pH of the combination in solution is about 4 to about 7. preferably 
about 5 to about 6. moa, preferably about 5.5. Those ,.,„ , nc ,„d,. bu, ere no. limited to. sodium 
.acerbate, potassium ascorb«. and caicium M oorb.,e. p,.,.r.b,y sodium .acerbate. Where sodium 
.acerbate is combined with ..corbie acid in ,h. m«rix. the preferred retio i, from .bout , -20 to 
about 1 :25 acid: salt, preferably about 1 :22. 

^ Preferably, the de.ivery device is adhered to the skin using a silicone pressure sensitive 
adhesive but other adhesives are known to the art, including but not limited to, nature., isobuty, 
and butyl rubber compositions and acrylate-based adhesives and pressure sensitive adhesives The 
configuration of the delivery device for the sustained delivery of cosmetically active ingredients to 
the sk,n can be adhesive matrix, liquid or solid state reservoir or polymer matrix; the preferred 
de.ivery device is the adhesive matrix type. In an adhesive matrix type patch, there is an 
•mpermeable backing, a matrix comprising the cosmetically active ingredient, optionally comprising 
a permeation enhancer and/or an anti-irritant, and a release liner. 
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In most transdermal delivery systems, thin, flexible occlusive films serve as protective 
backing substrate and release liner. For the present skin care applications, an occlusive protective 
backing substrate is preferred over a non-occlusive backing substrate. The materials used for liner 
and backing provide storage stability by keeping the active ingredients from migrating into or 
5 through the backing material and liner before use. The patches of the present invention desirably 
have the following tape properties: release or peel force < 50 g/cm; tack value > 50 g/cm; 
adhesion force 1 00-1 200 g/cm; release force < 1 g/cm; preferably the adhesion force is about 50- 
300 g/cm and the shear force is about 14 kg/6.25cm 2 . Preferably, the adhesive is a medical grade 
silicone adhesive. The peel force required to remove the release liner from the patch should be 

1 0 sufficient to prevent inadvertent separation of the liner from the patch before use and low enough 
so that it can be readily removed by the intended user. 

Where an acrylic adhesive is used, that adhesive is medical grade and rated between 0 and 
2, preferably between 0 and 1 on the Draize Code Scale. On this scale a score of O means no 
erythema (reddening) and no edema (swelling when a test patch is applied to the skin and removed. 

15 The acrylic adhesive can optionally include a cross-linking agent. 

Liquid and solid state reservoir transdermal delivery devices are configured so that the 
reservoir comprising the cosmetically active ingredients, enhancers and any other formulation 
ingredients is located between the backing material and the adhesive, and during use, formulation 
ingredients pass through the adhesive and then into the skin. Compatibility of various exciplents 

20 and penetration enhancers with adhesives are well known to the art, and the skilled artisan can 
readily choose suitable concentrations and combinations of ingredients and adhesives. 

A typical non-silicone polymer matrix transdermal delivery device has a rim of adhesive so 
that the penetration enhancer, cosmetically active ingredient(s) and other formulation ingredients 
are not fully in contact with the adhesive. In the preferred embodiment, the entire patch is adhesive 

25 and contains at least one cosmeticelly active ingredient. One surface is applied to the intended 
position on the face with gentle pressure to promote adhesion, after removal of a release liner. The 
other surface (away from the skin) is covered with a protective backing during storage, before use 
and during use. 

Where desired, the skin care patches of the present invention optionally comprise 
30 formulation ingredients which either increase or decrease the release rates and/or absorption rates 

of the cosmetically active ingredients. Water soluble additives which increase release rate include 

ethylene glycol, glycerine, polyethylene glycols 200, 400, 600; polysorbate 80. lactos* gelatin. 

sucrose, sodium alginate, carboxymethy! cellulose, ammonium chloride, and polyvinylpyrollidone. 

Lipid soluble edditives which tend to increase release rate include cholesterol. Certain surfactants 
35 also have the effect of increasing release rate; these surfactants include sodium lauryl sulfate. 

dodecyitrimethylammonium chloride and azone. Release rates can be decreased by the addition of 
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compo„„ ds , noludir , g !uch „, |er! a5 Mn , ^ ^ c 

gel filtration resin) and silica. w<«M"Y 

buff. tki " I" P " Ch " P " Mm '" Ventl0n ° P " 0n,IIV *"*« **+ « '"«.„, 
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Detailed Description nf t he Invan^n 

A trenaderma, o, Intraderme, daiiven- device, known colloquially as a patch, is a unit which 

^from which the active .ngredian, u .„^. nt . r5 w , em|c clrc(l|mion Types o, petches include 
o„,d reservoir, soiid stat. reservoir, polymer mafrix. adhere matrix and „., wic k patches 
depending on the configuration of the active ingredients and the patch mater*, The active 
ngredient. in an intradermal delivery devic, ,or improving the appearance o, agin, or 

and! .'T lndU< " " ^ " ** ' 0 " 0 ™ ,n,,: ,,Ph " • *. 

and polymeric hydroxyacids. moiaturizers. collagen, marine extract and anti-oxidants Including one 
or more „, . tocoph „ ol (Vit . m| „ E), u-carotene. Vitamin A and Vitamin C ,.„d/or cosmaticaiiy 
aoc.pt.ble stuts thereof,, and era generic-* termed coametioiy adv. ingredients herein A 
preferred tocopherol compound is -tocopherol. Addition.,,, or artarnetlvely. cosmetic benefit, may 
be ob..,„.d by the ua. o, akin car. patch.. compri.,ng moiecuie. ,..g„ fiuorocarbons, cap.b,e of 
■mprovmg oxygen supply in akin tisaue. as described, e.g., in WO 94/00098 and WO 94/00,09 
Because of ,h. beneficial effect. „, various cosmetlcelly active Ingradients, i, has been a 
longstanding objective of skin oar. product, to daliver ,ff.c«v, concentration, of ,„, activ, 
moredients to ,h. .kin'. ,i.,u. m«r,x ,.h. d.rm.1 „ yW8) vla the mMt effMtive ^ ^ 
achieve maxima, akin .pp..,.„„ b .„e,„.. T „ pica , Bppliclltion of cosm , tlMl|) , ^ ^ 
including bu, no, ,, m i,.d to sntioxidents. moisturizer, and marine extracts via . transdermal d.„very 
device has several advantage, over topical application of a conventional formulation auch a, a 
lotion, crem. or olntmen, in that with a patch, application I. passive end continuous delivery of the 
.ct,v. ingredient can b. achieved fo, up ,. 24 hra, o, longer. Conventional topical application Is 
limited by the amount o, Won. etc. which i, adminiatared, the amount o, the active ingredient 
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which penetrates and th depth to which it penetrates, oxidation of the active ingredients before 
or during penetration and evaporative loss of solvents and/or ective ingredients from lotions and the 
like. With a patch, evaporation is minimal, even when a non occlusive patch is used. 

Skin care patches can also include cosmetically active ingredients other than antioxidants; 
for example, one or more of marine extracts, moisturizers and collagen, with or without a 
penetration enhancer, can be loaded in the reservoir, matrix or wet wick transdermal patch. 
Moisturizers can be one or more of hyaluronic acid, marine extract (of kelp and/or algae), fatty 
acids, lipids, and glycerides. Alpha hydroxyacids. alpha keto acids and polymeric hydroxyacids. for 
example, as described in U.S. Patent No. 5.091 .171 (Yu and Van Scott), which is incorporated by 
reference herein, can be incorporated into the adhesive matrices of skin care patches to ameliorate 
the unattractive effects of aging, photodamage or oxidative stress. 

The active antioxidant ingredients for cosmetic patch compositions are present in a 
cosmetically effective amount, preferably from about 1-1000 mg per patch. Ascorbic acid (and/or 
a cosmetically acceptable salt thereof), tocopherol. Vitamin A and B-carotene are preferred 
antioxidants. Taurine can also be used. Preferably, each active ingredient is present at about 75 
mg per square inch. 

In combination with one or more antioxidants (or other cosmetically active ingredients), 
there are advantageously combined skin penetration-enhancing agents, i.e.. agents which increase 
the penetration of the ective ingredients into the skin which lead to improved skin appearance and 
at locations within the skin where the antioxidant effects of the active ingredients are beneficial in 
preventing or minimizing damage due to such agents as UV radiation, oxidative stress and ag.ng 
in general. Generally, percutaneous absorption enhancers act by reducing the permeabilrty or 
diffusion resistance of the stratum corneum. for example, by changing the hydration or by 
influencing the packing structure of the ordered lipids in the intercellular channels. Permeabihty 
enhancers tend to be small polar molecules with outstending solvent and hydrogen-bonding 
properties. Penetration is generally better where the stratum corneum is well hydrated. The skilled 
artisan knows how to choose a permeability enhancer with properties compatible with those of the 
adhesive and the active ingredients whose permeability into the skin is desired. 

Examples of processes within the dermal layer affected by the application of antioxidants, 
moisturizers and other cosmetically active Ingredients can include, but are not limited to, collagen 
synthesis and reactions associated with oxidative stress. 

The permeability enhancer is selected using parameters understood in the art including the 
appropriate solubility characteristic of the active ingredient in the enhancer, maximizing of the 
partitioning of the active ingredient into the skin, and enhanced percutaneous absorption, wh.le not 
interfering with the requirements for the adhesive and its sticking properties. 

Preferred penetration enhancing compounds (also called permeability enhancers) ere those 
which are not toxic, not irritating to the skin and not allergenic. Exemplary penetration enhancing 
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.dhaaiy, i, a medic, grad. silicon polymer adhesive. 

mate / p T" Pr< "* r8DlV m * de °' 8l " C °"' ,C,V "" " <*"V iS obutY,en. <ypa polymeric 

~ P,.,er.b,y ,„. patch - made o, a pCymeric materia, which Is chemically at bil Zy 

n.rt, non-tccnon-rrritating. non-sa„si, bm g. „. n .,,. [9 .„, c a ^ h4 , adhesive properoes IT, 

o:ri;:r o,> r°"^ 

patch hould hav. ,.c k and adheaiv. properties which a„o„ rapid adherence ,0 the s W „ after 
m,n,ma, app„cation o, gen,,. hm d p d th . m . triJ< shou|d r>( ,, d , y mo|d ^ 

damned «, ,.chni,u M known t0 thB m , for examp|s usjno a ^ prob)> 
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(e.g., Polyken, Testing Machines, Amityville, NY) and as described in Pfister et al. # Pharmaceutical 
Technology, January 1992, pp. 42, 46. The desired adhesion of the silicone pressure sensitive 
adhesive is between about 50 and 300 g/cm, preferably 80-300 g/cm. if the adhesion is above this 
level, then the adhesive is too aggressive to the skin. If the adhesion is below this level, then the 
5 patch may fall off. One way of controlling the adhesion is by the amount of resin in the pressure 
sensitive adhesive. More resin may result in a higher adhesion. An impermeable film is bound to 
the surface of the patch destined to be away from the skin during use; a release liner is bound to 
the surface of the patch destined to be applied to the skin during use, and the release liner is 
removed prior to use. The impermeable film is not permeable to the active ingredient(s), but it may 

10 be occlusive,, or more preferably, nonocclusive. The skilled artisan understands how to manipulate 
the adhesive composition in combination with the active ingredients so as to maintain desirable 
adhesive properties and effective delivery of the cosmetically active ingredient(s). 

Adhesives, e.g., acrylic adhesives and pressure sensitive adhesives can be rated according 
to the Draize Dermal Scoring Code. A score of 0 means there is no erythema or edema after test 

15 application; 1 means barely perceptible reddening or swelling; 2 means well defined erythema or 
slight edema; 3 means moderate to severe erythema or moderate edema (raised 1mm); and 4 
reflects severe erythema (beet redness) to slight eschar formation and severe edema (raised > 1 mm 
and extending beyond the area of exposure). Nontoxic adhesives with Draize Code Scores of 0-1 
are deemed suitable for use on premature infants, and such medical adhesives can also be used in 

20 the skin care patches of the present invention without injuring or irritating the relatively delicate 
facial and neck target skin areas. Medical acrylate adhesives and/or medical acrylic pressure 
sensitive adhesives with Draize scores of 0-1 are well known and commercially available. 

The acrylate-based matrix preferably contains medical acrylate adhesive, preferably 
pressure-sensitive adhesive, and active ingredient in a ratio of from about 40:60 to about 60:40, 

25 preferably about 50:50 by weight. It is understood that the incorporation of the cosmetically active 
ingredient into the adhesive may change the adhesion of the matrix composition relative to adhesive 
alone. Adjusting (increasing) the thickness of the matrix composition can compensate for some loss 
of adhesiveness. 

The surface of the transdermal or intradermal delivery device which is away from the skin 
30 may be non-occlusive, i.e., permeable to air and/or water, or it may be occlusive, i.e., non- 
permeable to water vapor. 

Pressure sensitive adhesives useful in transdermal and intradermal delivery devices include 
those silicone pressure sensitive adhesives comprising a mixture of a silicone resin and a silicone 
fluid or a condensed product of a silicone resin and a silicone fluid and an acrylic polyisobutylene 
35 (PIB); the pressure sensitive adhesive exhibiting suitable tackiness and adhesiveness for delivery of 
cosmetically active ingredients to sensitive or delicate skin. 
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or™ 7, ' M ' n ,Urth0r d0SC ' i,,ed " b8i " 9 ' "vdroxyl-function., 
rga n opo,y.,,ox.n. ,..i n comprising R)Si0 , o s„ox Ks and Si0 „, whK „ in R , M ec(6d ~ 

monovaien, ,.d teal .elected from group ^ J™ 

V r„c. rbo „ radlca , , , 0 2Q c „ bon ^ n ^ nomiii- ^^ 

TontlnTtoT 77" bonds on ** m6 * a "' F °' oxamp ' e • in RsSio '» the "' 

« one („ ,« bond W h,ch ,. on «h. oxygen. The o«h.r helf of ,ha, bond being bonded ,o .ome 
other atom. Another way of dasorlbing thi, group I. by R s S,0. or by 



R 

I 

fl-SMJ- 

I 

R 



b.,„o „ Sl rr v ' si °" hM ,our 141 " 2 bonds in ,he mo,ecu " ^ •»» °< -* bo„d 

b.,ng bonded ,. some other mo,.cu,e. Again, other way „ daacriblng ,h,s group is by 



-Si-O- 



By the term -.o,ub,.- ,, „ m..„, tha , the org.nopdy.ilox.n. can be d,s.o„ed substantially 
complete*. ,„ e„har a hydrocarbon iicuid such as be ra «,e. toiuene. xyiane. heptane and h" 

:;:r™ ,uc ~ ~ 

In the formula for ,h..,,icon.r.,i„. Hdmmt a ^ ^ 

cons,,, of .„„ hydroc>rbon radiMis ^ havjna J™ 

car bon and „,„„ ^ ^ j ^ ^ ^ ^ 

others, cyctoaLphahc radio.,., auch a. oyc,oh.xyl: .ry, radio.,, such ., phony,. ,o,y,. xyly, benzyl 
.Ipha-methy, styry, ..phenyl and others; aifcany, radio.,, such a, vi„y, ; . d ch^nl 
hydrocarbon radicals such a, 3-chloropropy,, dich,o,oph.ny, ,„d other. 

or.d„ T ° """"" *" , ° h """' V "" <:0 "• ' eSin *" "" C ° ne " - «o select ,h. 

iiTr' 7 anlc *** " ,h> ,orm,r ,o mmh ,h< pred ° minam «■"'» »*"• - «■» 

P ef...b,y. .„„,. one-third. and more p,.,.,.b,y .ubstanMy a „. „ radlcls In ,h. formu,. for th. 

iTJtrT ^ " d ' C8 "- EX " mP ' M " R ' SI °'» ** '» • MM»„ 

end PhMe^O,,, end Ph.M.810,,, whr. Me denote, methyl end Ph denote, phenyl 

P,, " rr,d *" ,h " "•"> " R ' Si °.« »»««■"• unit, to S,0„ U n,,s he. a mo,a, ratio of 0 5 
<« 1 -2. respect. „ |, , urther pre(errod ,„„, ,„„ „,„,„ ^ of ^ ^ ^ 

^'^^ units be between 0.6 and 0.8. 

The silicone resin can be prepared by weli known methods. It is preferably prepared by the 
s,l,ca hydrosol capping process of U.S. Patent No. 2.67,182 (Daudt et a.., as modified by U S 
Patent No. 3,627,851 (Brady, and U.S. Patent No. 3,772,247 (Flannigan,; each patent being 
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incorporated herein by reference to teach how to prepare soluble organopolysiloxanes which are 
useful in transdermal delivery devices. The resulting resin can be used in the pressure sensitive 
adhesive composition without further modification or it can be capped with trialkylsilyl groups to 
reduce the silanol content. This can be accomplished by well known methods, such as reacting the 
resin with a compound such as trimethylchlorosilane or hexamethyldisilezane. 

The silicone fluid is preferably a hydroxyl-terminated diorganopolysiloxane polymer. The 
repeat units of the silicone fluid are RjSiO^ siloxy units wherein R is independently selected from 
the same hydrocarbon and halogenated radicals as defined above for the silicone resin. The silicone 
fluid can be comprised of a single polymer or copolymer or it can be a mixture of two or more such 
polymers. The silicone fluid can be a liquid or gum at 25°C. It is preferred that at least 50%, and 
preferably at least 85%, of the organic radicals along the chain of the silicone fluid are methyl 
radicals, which can be distributed in any manner in the silicone fluid. Further, the silicone fluid can 
comprise up to about 10 mole percent of siloxane branching sites, provided it meets the above 

viscosity requirements. 

The silicone resin is employed in amount from about 40 to 70 parts by weight in the silicone 
pressure sensitive adhesive, and the silicone fluid is employed from about 30 to about 60 parts by 
weight, wherein the total parts of the silicone resin and the silicone fluid are 1 00 parts. It is usually 
preferred that the silicone resin be employed from about 50 to 60 parts by weight, and 
correspondingly, the silicone fluid be employed from about 40 to 50 parts by weight, wherein the 

total parts by weight equals 100. 

The silicone resin and silicone fluid may be blended together to produce the pressure 
sensitive adhesive, or they may be condensed together to produce the pressure sensitive adhesive. 
Methods of condensing together the silicone resin and silicone fluid are well known in the art. 

One class of pressure sensitive adhesives employed in transdermal delivery devices consists 
of a mixture of a trimethylsilyl-endblocked polysilicate resin such as a silicone resin consisting of 
a benzene-soluble resinous copolymer containing silicon-bonded hydroxyl radicals and consisting 
essentially of triorganosiloxy units of the formula R'aSiO,,, and tetrafunctional siloxy units of the 
formula Si0 4/2 in a ratio of about 0.6 to 0.9 triorganosiloxy units for each tetrafunctional siloxy unit 
present in the copolymer, wherein R' is a monovalent organic radical independently selected from 
the group consisting of hydrocarbon radicals of from 1 to 6 carbon atoms, and (ii) a silanol- 
endcapped polydiorganosiloxane fluid such as a polydimethylsiloxane fluid. U.S. Patent No. 
2.736,721 to Dexter et al. and U.S. Patent No.2.81 4,601 to Currie et al. are hereby incorporated 
by reference to teach of such or similar pressure sensitive adhesive compositions. 

Another class of suitable pressure sensitive adhesives used in transdermal delivery devices 
are the pressure sensitive adhesives in U.S. Patent No. 2.857.356 (Goodwin, Jr.), which is hereby 
incorporated by reference, or pressure sensitive adhesives similar to those in Goodwin. U.S. Patent 
No. 2.857,356 discloses a silicone pressure sensitive adhesive which consists of a mixture of 
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cc,d,„ B ,o a procure such d..cribsd in c.nadian ■>.,.„, 7, , ,756 to Pai , wh , ch j£ 
•r. y .ncorpor.,^ by r.,.*„ca. ,„ such . condition ration, , con. r.s,n „ 

n z t ,o9,,h,r ,n *• prei,noe oi • ca " ,v,ic mmm °* • — —-net, 

•n than tna „„ C o„e r.s,n „ and ft. silicon, U are cond.ns.d_ ,or .x»np,e. by „..„„„ u „ de 
^conditions ,o, , ,o 20 hours. BxampLs „ „ lano , condam< , on ^ ' 

"condary .„d taniary aminas. carboxylic acids o, .has. .mina. and ,u.„rnary a mm o„,urn saits 
Anchor das. of mm* p,.., ur . ,.„,,„„, , dh .„ ves ,„ UM ,„ ^ 

*^ d6V ' MS " ,h °" COmMsW ™ — * U S- P-»n. No. 4,69, .622 and 4.584,355 ,o 

a"! o n '"7 *" " , " mM - ° enW "" V ' *~ P ~" — - •*»— «— « °< 
, OTd COne "" in « • — "» **• «»>ich are cham,C,y „.„ad ,o reduc, th. 

descnoed previously, prior to th. chemical traatment. 

should """"" " ihMiVe, , " ,n,dern " 1 " "vies 

ou no, b. confusad „,,h siiicon. rubbars. which „ no, us.fu, in ,h M . applications Silicon, 
Pressors sana rt ,v. adhasiva. ar. u.ualiy flllarlas, or contsin ,o„ amount. „„. ,h.„ 5%, o, fiilars 
By con,.., .„,co„. rubbars typlcaify contain about ,5 ,„ 35% fiilar. Pilfars «. ganerall ^ 

u r s : ~ s in "" icon * ™ ~ s - - * ~ -z 

dv mfc P ' eS8Ure 5enSi " V " adhMlVeS ,0 ' Me tt ° k md - "> ." 

£Z " more d "" ou " to applv 8 ^ °' * — ~ «« 

mav b. * m ° Un ' S " " ddWOn " ln9Kd * m ' SUCh " Pi0 ™" ,S ' • «« - 

2 ^ • * ^ >"•>"" — *• — — - '°n B « ,h^ d. no, ma,.rl,„y a„ar the 

—ants o, ,h. d.si,.d compo.,«on. „ , h . s |, iC o„a p itive 8dhMlye 

con,.,„ „„., „ 1S dMired tna , f „ |w „ e prMent )n ^ amoum ^ ^ 

potent based on th. total waioht of th. silicon, resin and silicon, fluid 

« .1... 4.655.767 Woodard ., a,, .„d,or 5.232.702 (Pfi,,., a, .,, lr ,corpor.,.d by r.,.r.nc. 
hara,n, or d,.cu.ai.n o, tranadarm- dallyary dayica. and prassur^sansitiv. adhasiy. compositions 
for use in such devices. 

The ascorbic acid-containing skin care deiivery device is specificaiiy exemplified in Examp.e 
2. Other anti-oxidant compounds (e.g., tocopherol or Vitamin A, can be substituted in the 
formulation for the ascorbic acid. 
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The nature of the adhesive on the side of the patch applied to the skin is important. It is 
preferably chemically and biologically inert, not toxic, irritating or sensitizing, moisture resistant, 
and it should have minimal cold flow for easy removal, it should be flexible, suitable tack for quick 
sticking but easily removed and restuck when adjustments are necessary during application, and 
have low release force for easy removal of the liner. The adhesive should be non-irritating to the 
skin, and the adhesiveness should be sufficient to adhere the patch to the skin for at least from 
about 7 to ebout 12 hrs, but the patch should not adhere to the skin so tightly that the fore 
required to remove it results in skin damage due to pulling or stretching of the skin. The skilled 
artisan knows how to choose cohesive strength, creep resistance, end-use tape properties, including 
tack, peel force and skin adhesion, commensurate with the application to and removal from deljcate 
facial skin. 

Preferred rheological properties for the adhesive-active ingredient matrix described in 
Example 2.3. et a frequency of 0.01 and e temperature of 30°C, are as follows: 

G' (storage, or elastic, modulus) about 1 x 10 8 to about 1 x 10 9 . preferebly about 6 x 10"; 
G- (loss or fluid modulus) about 3 x 10« - 1.4 x 10'. preferably about 7-9 x 10«; and 
N' (intrinsic viscosity) of about 4 x 10" - 4 x 10 9 , preferably about 7 x 10" - 2 x 10*. 

TABLE 1 

Rheological Properties Measured at Different 
Frequencies (composition of Example 2.3) 

Freauencv £_ , - in s 

oS 5.5X10" 8.9 x 0 i ■ * o 

0.1 2.3x10' 2.1 x 0 3.1 x 0 

10 5.4x10' 3.7x10' 

o i-oxio» 6.4 xio; • ; ° 

10 0 1.8x10* 7.2x10' 1.0x10 

Rheological properties were determined using a Rheometrics Viscoelastic Tester 

(Rheometrics, Piscataway. NJ) at an angular shear frequency from 0.01 to 100 rads/s at 30°C 

using the parallel plate method of testing. 

Tape properties of the above adhesive-active ingredient mixture (see also Example 2.3) are 

given in Table 2: 

TABLE 2 

Tape Properties of the Composition of Example 2.3 

Thickness Release force Adhesion • tmm 

(mils) (9/cm) <9><™> k fl /6.25cm 

2 1 I 2 

2-6 J 5 2^ 

4.7 1 ' 
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Exampie 2.3 at 35.4<>c (wh.ch approximates skin temperatura, ar given in Table 3: 



TABLE 3 
Frequency Sweep 35.4 °C 



No. 



e 

9 
10 
11 
12 
13 



Trap 

°C 

35.4 

35. 4 

35.4 

35.4 

35.4 

35.4 

35.4 

35.4 

35.4 

35.4 

35.4 

35.4 

35.4 



Frequency 
rad/« 



G' 



1.0 

2.1 

4.6 

1.0 

2.2 

4.6 

1.0 

2.2 

4.6 

1 X 

2.2 

4.6 

1.0 



dyn/cm.«q. dyn/cau.q. 



io- 

io- 
io- 

10" : 
10" : 



10 1 
X 10 1 
x 10 1 
x 10 2 



3.8 

6.5 

1.0 

1.5 

2.2 

3.2 

4.3 

5.6 

7.2 

9.0 

1.1 

1.3 

1.6 



X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



10* 

10 s 

10 7 

10 7 

10 7 

10 7 

10 7 

10 7 

10 7 

10 7 

10* 

10* 

10 8 



7.1 

1.0 

1.4 

1.5 

2.4 

3.0 

3.7 

4.4 

5.1 

5.9 

6.7 

7.5 

8.3 



x 

X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 



10 s 

10 7 

10 7 

10 7 

10 7 

10 7 

10 7 

10 7 

10 7 

10 7 

10 7 

10 7 

10 7 



P 

8.1 

5.6 

3.7 

2.4 

1.5 

9.4 

5.6 

3.3 

1.9 

1.1 

5.9 

3.3 

1.8 



X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



10 s 

10* 

10 B 

10 8 

10* 

10 7 

10 7 

10 7 

10 7 

10 7 

10 fi 

.10* 

10 s 



P-scataway, NJ) .„ an snoular .„„„, frequency from o ^ (o 

zrrr. rr*^ usins ,he para,iei m ° *« — «-> ^ 

testing. The parallel plate had a radius of 4 000 a aim „m«p ■ 

* uuu ' 8 gap of 1 - 52 - 8 mm diameter and .5% strain 

i ne preferred thickness range for this adhesiwft vit-mir, /- 
_ ntx aanesfve-vitarnin C composition is 3 to 5 mils and 

3 1 2 k 8 ,6. 25 cm>. preferably 4.6 k „, 6 . 2 W. Although, with ,h. ,.s, samp,.., th e matrix matarial 

irrr'Tr r ,rom * - - ,h - - - °™ 

vii: • ab e ,or swn w,,h ~ ~ —» ~° - - — *- - « 

_ Th. resin-to-polymer ratio affects «h. tape prop.*,,, „ th , (orrmilatlor , <.„„„„, 

iz::;r? ,e8,n con, ' n, , ~ ^ - «* 

and cohes,on strength, and increases the force reared to remova Ihe ra|aaM „„„ Lower 

.0. V., UM a(a co „ alated ^ , sligh , |ncfMM ^ r>t(o o( v|scou> ^ ^ 

» the ela s „c component, „, the modulu , Genara||y ^ ^ ^ ^ 

rrr ,or p,m8u t,ve *° r ,he - *• « «"—•«. ew% 

bv w., 9 h „ ,„,„ «,*.„, is pr . (<rred . 0n formu|at . ons wwch may dwrt from ^ 

rheoiogica, and adhesive properties, the skiNed worker can readify modify the composition to 
achrev. ,h. d. Sl[ ed properties u.in B art-known principles and this disclosure without the expense 

of undue experimentation. 

Although ascorbic acid matrix-typ patches are effective for ameliorating the appearance 
of wr.nk.ed skin, for example, wrinkled facial skin, there may be some irritation to the treated skin 
•f the matrix does not contain a material which provides some buffering action or some partial 
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neutralization of the acidity of the ascorbic acid when it dissolves into the skin. It is preferred that 
the pH of the ascorbic acid matrix composition is between about 4 and about 7, more preferably 
from pH about 4 to about 6, and most preferably, about pH 5.5, which is the pH of most human 
skin. This pH can be achieved by combining the ascorbic acid with an irritant buffer such as sodium 
5 bicarbonate, but the disadvantage is that buffer is not an active ingredient. It is desirable to use 
a non-irritating, non-toxic, freely soluble salt of ascorbic acid, including but not limited to, sodium 
ascorbate. potassium ascorbate and calcium ascorbate. Where sodium ascorbate is used in 
combination with ascorbic acid, the ratio (by weight) of ascorbic acid to sodium ascorbate should 
be from about 1 :20 to about 1 :25, preferably about 1 :22. It is understood that when cations other 

1 0 than sodium are used, the ratio must be adjusted according to the dissociation constants in solution 
and other properties of the ascorbate salt. Potassium ascorbate and calcium ascorbate are useful 
in combination with ascorbic acid in the present formulations, with appropriate modifications in ratio 
to.achh the desired solution pH. as readily apparent to the ordinary skilled artisan. Alternatively 
a solution of ascorbic acid can be adjusted in pH to the desired range using a alkali solution such 

1 5 as NaOH or KOH. among others, and then dried so that the ascorbate and cations can be prepered 
as a dry powder for use in the present cosmetically active transdermal delivery devices. 

It is understood that for the present application the ascorbate salt will be non-toxic and not 
irritating and that it will be freely soluble in an aqueous environment. For the present purpose, 
these escorbate compositions are termed cosmetically acceptable ascorbate salts. These include 

20 potassium, sodium, and calcium salts. 

It is also understood that other dermatologically acceptable compounds can be used to raise 

the solution pH of the matrix composition comprising ascorbic acid, Such compounds are non-toxic 

and non-irritating to the skin, and include, but are not limited to. sodium ecid phosphate, sodium 

borate, sodium citrate and sodium acid tartrate. It is noted that these compounds do not 
25 individuelly provide any cosmetic benefit. 

For the present cosmetic application, the patches are specifically sized and shaped according 

to the terget area. Preferably, the ends or edges of the patches are to be rounded, rather than 

sharp angles or corners. For the foreheed. where use of the patches of the present invention are 
. used to ameliorate or prevent the appearance of "frown lines" on the lower forehead, the patch is 
30 to be in the shape of a shallow chevron (see Fig. 2). The width of the patch is from about 5 to 

about 6 inches, and the height of the patch is from about 1 .0 inch to about 1 .75 inches, with the 

angle of the curved chevron being from about 90° degrees. 

For the nasolabial area, the patch is generally boomerang-shaped (or an elongated kidney 

shape) which follows the outline of the wrinkle line falling between the nose end the corners of the 
35 mouth (see Fig. 3). The angle of the arms of the "boomerang is from about 20° to about 30° off 

horizontal, the width of the patch from about 1/2 inch to about 5/8 inch, and the length of the 

patch about 2 inches. 
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Fw ' mp "> vm <' -f «**■ d .«„. ... , pot8 . monlinB , etc ., on w , 

. s ,n care p.,ch „ ap p , ie d t0 upp „ „ p (s . e Ro . 4) „ ^ ^ » * 

Ppl.c.„on has . shape which is characterized ow (actanfll , which „ s „ ght|y « 

rr: 6,8 ,nch in w,d,h 2 ' /2 inch - ** - <• — - 
2 r, ,on ex,endine ■ ,on< ' "" upw ,ip " n<i ,hs wid,h " *• — «**. «— i 

from the lip toward the nose. 

■ For the are, ., th , outside of ^ avM th( cbtmw|e pj(eh ^ 

IT kldn6V !h " Pe ' P, * Ch b " n " fr ° m Sb0Ut ,M "* h - — « 1« M. - ^ 

length being about 1 3/4 inch (see Fig. 5). 

For application ,o ,h. neck, the thermal device for th. p.rcu,ar»ous delivery of cosmetic 
buts| 0S hip 0n8 ^ < ' e * Cr " >e< ' BDOVe n Illustrated in Fig. 6. This patch is generally rectengular in shape, 
but skghtly curved, preferebly with rounds corners, end ,h, dimension, are about 5-6 inches by 

2-3 inches. y 

For application fo, the back of ,h. hand, ,h. coamatic patch i. shaped as illustrated ,n Fig 
7A and 76. This patch I, generally squar . (about J5 , , ^ ^ 

Op„on.„y there can be five axttnsions to covar the backs b, the finger, and thumb (Figure 7A, ' 
The patches of desired ahap. can be produced from . larger sheet, with release iiner, of 
edh,s,v, materia, containing ,h. cosmaticaily adv. mgredlants i„ .„ .d h .„ ve and/or >ny 

permeab,„,y enhancers and/or .„ n ,„i tants , by knlfa (cun|ng) ^ ( ^ ' 

processes inciuding extrusion or the activ. ingrediem/permeabiiity anhancer may be sprayed onto 
. .backing meter,.,. Preferably, th. adv. ingredient, are m,„d with ,h. adhMive before application 
to the backing material . 

The following examp.es are provided for illustrative purposes, and they are not intended to 

n h T ° f ^ inVemi0n M C,aimed hBrein - ^ Variatl ° nS the 
invenTon ^ ° CCUr ^ ^ ^ ^ * ^ ^ °' the present 

£SaD3fi!s - L g»iCQne Pressure Sansiti™ fP e A | p I ej 2 araji 2 D 

A silicone pressure sensitive adhesive is prepared by condensing at 115 to 120-C in the 
presence of 0.025 parts anhydrous ammonia, 66 parts of a 70 wt% xylene soiution of a si'ioxane 
res,n copoiymer consisting essentiai.y of (CH^SiO,* units and Si0 4/2 units in a molar ratio of 
approximated 0.75:1 and containing approximately 2.7 weight percent hydroxy, based on solids 
as determined by FT.R (ASTM E-168,, 28 parts of a hydroxy,-terminated polydimethylsi.oxane 
hav,ng a viscosity of about 13,500 cP (mP-s, at 25"C and 6 parts of xyiene. Following the 
condensation reaction, the mixture was heated to 140'C for 1 hour to remove any excess 
ammon.a. This silicone pressure-sensitive adhesive was found to have an adhesion of 268 g/cm 
at a thickness of 1-2 mils on a mylar backing. 
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Example 2. Ascorbic Acid-Silicon PSA Prep arations 

Three formulations have been prepared containing 50/50 (weight/weight) adhesive and 
ascorbic acid. The formulations are described below: 
Example 2.1 

A silicone pressure sensitive adhesive is prepared by condensing at 1 1 5 to 120°C, in the 
presence of 0.025 parts anhydrous ammonia, 67 parts of a 70 wt% xylene solution of a siloxane 
resin copolymer consisting essentially of (CH 3 ) 3 SiO,„ units and Si0 4/2 units in a molar ratio of 
approximately 0.75:1 and containing approximately 2.7 weight percent hydroxyl based on solids 
as determined by FTIR (ASTM E-168), 31 parts of a hydroxyl terminated polydimethylsiloxane 
having a viscosity of about 13,500 cP (mP s) at 25 °C and 2 parts of xylene. Following the 
condensation reaction, the mixture was heated to 140°C for 1 hour to remove any excess 
ammonia. 

The silicone adhesive mass was then mixed with an equal weight of ascorbic acid (ultrafine 
powder, Hoffman-LaRoche) for 17 minutes using a Lee stainless steel tilt kettle with a built- in 
Eppinbach high shear mixer. 

To produce adhesive laminates, the adhesive solutions are coated onto fluoropolymer coated 
release liner, SCOTCH PAK 1 022 Release Liner (SCOTCHPAK, trade mark of 3M Company, St. Paul, 
MN) using a motorized adhesive coater (model no. 33782-6, RK Print-Coat Instruments, Ltd., 
Litlington, Royston, Herts, U.K.) and a smooth coating bar (Dow Corning Corp., Midland, Ml) at a 
speed of 165 inches/minute to yield an approximately 1.8 mil (± 0.2 mil) dry adhesive thickness 
and allowed to air dry overnight to allow evaporation of solvents. A sheet of heat sealable polyester 
film laminate (SCOTCHPAK 1 220, trademark of 3M Company, St. Paul, MN) is then transfer-coated 
and smoothed using a laminating roller (Laminating Rubber-covered Steel Roller, 3.25 in diameter 
x 1.75 in weighing about 4.5 lb, U.S. Testing Co., Hoboken, NJ) and eliminating air entrapment. 
This preparation is then treated with a 4.5 lb, 1.8" wide rubber-coated roller (Pressure Sensitive 
Tape Council, Glenview, ID to insure complete contact of the three layers. The resulting laminates 
contain a dry adhesive layer approximately 3-5 mil in thickness. This silicone pressure-sensitive 
adhesive/Vitamin C composition was found to have an adhesion of 1 36 g/cm at 1-2 mils on a mylar 
backing. When this patch was applied to the skin or a surface, some adhesive remained on the skin 
when the patch was removed. However, it is believed that this will result in a suitable composition 
if a primer is used on the mylar backing. 
Example 2,2 

A silicone pressure sensitive adhesive is prepared by condensing at 1 15 to 120°C, in the 
presence of 0.01 parts anhydrous ammonia, 61 parts of a 70 wt% xylene solution of a siloxane 
resin copolymer consisting essentially of (CH 3 ) 3 Si0 1/2 units and Si0 4/2 units in a molar ratio of 
approximately 0.75:1 and containing approximately 2.7 weight percent hydroxyl based on solids 
as determined by FTIR (ASTM E-168), 32 parts of a hydroxyl-terminated polydimethylsiloxane 
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having . M, of .bout 13.500 CP lmP .„ « 26 . C and 7 pam „ ,, ylene . F 
condensation reaction ,h. mixture we, heated ,o 140-C. for 1 hour ,o remove any excess 
ammonia. Ecu* waighte of ascorbic acid and adhesive were mixed as above, end then laminated 

to films as described above. 

This silicone pressure-sensitive adhesive/Vitamin C preparation was found to have an 
adhesion of 99 g/cm at 1-2 mils on a mylar backing. No residue was left on the skin of test 
volunteers. 
Example 

A silicon, pressure adhesive is prepared by condensing at 1 16 to 120°C. in the presence 
of 0.01 perts anhydrous ammonia. 63 parts of a 70% xylene aolution <w/w> of a siloxane resin 
copolymer consisting essentially of ,CH,,,SI0, units and SIO.„ unit, in . molar ratio of 
approximately 0.76:1 end containing approximately 2.7 weigh, percent hydroxy! besed on solids 
.. determined by FT.R (ASTM B-68!. 37 par,, of a hydroxyMerminated polydimothylsiloxan, having 
a v,,co.i,y of about 1 3.600 cP (mP-s, a, 26 -C and 7 par,, of xylene. Following ,h. condensed 
reaction ,h. mixture was heated to ,40-C. for 1 hour to remove any excess ammonia. E,ua, 
wcohts of escorblc ecid and adhesive were mix*, as abova. and then laminated to fiims as 
described above. 

This silicone pressure-sensitive adhesive/Vitamin C preparation was found to have an 
adhesion of 1-500 g/cm at 1-2 mils thickness on a mylar backing. ' 
Examoln ?, 

50 parts (as dry weight) of medical grade acrylic pressure sensitive adhesive (Draize scale 
score 0-1,, disso.ved in ethy, acetate and toluene, is mixed with 50 parts of (ascorbic acid and 
sod.um ascorbate, both as dry powders, in a 1 :22 (wt/wt, ratio, to form the cosmetica.iy effective 
adhesive matrix. It is then cured at 250°F. 

This adhesive matrix material is coated onto release liner (4.6 mi! thickness of coating, and 
backing substrate laminate is applied as described hereinabove. 

When tested on a human volunteer, this transdermal patch had suitable adhesive properties 
and suitable score on the Dermal Scoring Code (between 0 and 1,. Moreover, this patch 
ameliorated the appearance of wrinkling near the outer corners of the eye of a man 45 years old 
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What is claimed is: 

1 1. a transdermal or intradermal delivery device for topical application of a cosmetic 

2 preparation, said device comprising a backing substrate, a matrix containing at least one 

3 active ingredient for improving the appearance and/or feel of the skin, and an adhesive 

4 suitable for facia! skin use, said matrix being atop said backing substrate, and a release liner 

5 contacted on said matrix, wherein said delivery device has a shape adapted for a target area 

6 selected from the group consisting of the upper lip, the nasolabial fold area, the lower 

7 forehead, the front portion of the neck, the outer corners of the eyes, underneath the eyes 

8 and the back of the hands. 

1 2. The delivery device of claim 1 wherein said active ingredient is at least one of ascorbic acid 

2 or a cosmetically acceptable salt thereof, tocopherol and B-carotene. 

1 3. The delivery device of claim 1 further comprising a permeability enhancing agent suitable 

2 for facial skin use selected from the group consisting of palmitic acid, and isopropyl 

3 paimitate. 

1 4. The delivery device of claim 3 wherein said permeabilizing agent is isopropyl paimitate. 

1 5. The delivery device of claim 2 wherein said adhesive suitable for facial skin use is a pressure 

2 sensitive adhesive. 

1 6. The delivery device of claim 2 wherein said adhesive suitable for facial skin use is a pressure 

2 sensitive silicon adhesive. 

1 7. The delivery device of claim 5 wherein said adhesive suitable for facial skin use Is a pressure 

2 sensitive acrylic adhesive. 

1 8. The delivery device of claim 2 wherein said active ingredient is at least one of ascorbic acid 

2 and a cosmetically acceptable salt thereof. 

1 9. The delivery device of claim 8 wherein said active ingredient is at a concentration of from 

2 50 to 1000 milligrams per square inch. 

1 10. The delivery device of claim 9 wherein said cosmetically acceptable ascorbate salt is one 

2 sodium ascorbate, potassium ascorbate and calcium ascorbate. 

1 11. The delivery device of claim 1 0 wherein ascorbic acid and sodium ascorbate are in a ratio 

2 (weight: weight) of from about 1 :20 to about 1 :25. 

1 12. The delivery device of claim 10 wherein ascorbic acid and sodium ascorbate are in a ratio 

2 (weight: weight) of about 1:22. 

1 13. The delivery device of claim 8 wherein said ascorbic acid and said cosmetically acceptable 

2 salt thereof are present in proportions such that in solution a pH value of from about pH 4 

3 to about pH 7 is achieved. 

1 1 4. The delivery device of claim 1 3 wherein said ascorbic acid and said cosmetically acceptable 

2 salt thereof are present in proportions such that in solution a pH value of from about pH 4 

3 to about pH 6. 
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15. 

16. 
17. 

18. 

19. 

20. 

21. 



22. 



The delivery device of claim 1 4 wherein said ascorbic acid and said cosmetically acceptable 
salt thereof are present in proportions such that in solution a pH value of from about P H 5 
to ab ut pH 6. 

The delivery device of claim 2 further comprising sodium bicarbonate at a concentration of 
from 1 to 10% by weight in the matrix. 

The delivery device of claim 1 wherein the shape adapted for application to the upper lip 
•■ that of a narrow and slightly curved rectangle, about 0.625 inches in width and about 2.5 
inches long and wherein the corners are rounded. 

The delivery device of claim 1 wherein the shape adapted for application to the front of the 
neck is a slightly curved rectangle with rounded corners, between 5 and 6 inches in length 
and between 2 and 3 inches in width. 

The delivery device of claim 1 wherein the shape adapted for application to the nasolabial 
fold area is an elongated kidney shape, about 2 inches in length and between 0.5 and 0.625 

inches in width. 

The delivery device of claim 1 wherein the shape adapted for application to the outer 
corners of the eyes is an elongated kidney shape, about 1.75 inches in length and between 

0.25 and 0.5 inches in width. 

The delivery device of claim 1 wherein the shepe adapted for application to the lower 
forehead is a slightly curved rectangle, about 5 to 6 inches in length and between 1 and 
1.75 inches in width, said rectangle having rounded corners and said rectangular further 
comprising a generally chevron shape at one edge of the length. 

A method for improving the appearance of aging, photodamaged or oxidatively stressed 
sk,n, sa.d method comprising the step of applying the transdermal or intradermal delivery 
device of claim 1 to at least one facial or hand target area. 
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